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54)  Safety  guard  for  power-take-off  shaft. 

®  A  guard  for  a  power  transmission  shaft  such  as  a  tractor  pto 
shaft  1  8,20  comprises  a  flexible  convoluted  tubing  24  with  end 
couplings  26  which  together  totally  enclose  the  rotating  parts.  The 
tubing  24  can  extend  and  retract  axially  to  suit  a  variety  of  shaft 
lenghts,  and  can  flex  transversely  to  accommodate  turning  of  the 
tractor/implement  combination.  A  tube  34  journalled  on  bearings 
36,  or  equivalent  bearing  means,  prevents  damage  to  the  tubing 
24  by  the  shaft  18,  20. 
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A   guard  for  a  power  transmission  shaft  such  as  a  tractor  pto 
shaft  18,20  comprises  a  flexible  convoluted  tubing  24  with  end 
couplings  26  which  together totally  enclose  the  rotating  parts.  The 
tubing  24  can  extend  and  retract  axially  to  suit  a  variety  of  shaft 
lenghts,  and  can  flex  transversely  to  accommodate  turning  of  the 
tractor/implement  combination.  A  tube  34 journalled  on  bearings 
36,  or  equivalent  bearing  means,  prevents  damage  to  the  tubing 
24  by  the  shaft  18,  20. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  s a f e t y   g u a r d   w h i c h  

i s   p a r t i c u l a r l y ,   b u t   n o t   e x c l u s i v e l y ,   s u i t a b l e   f o r   u s e  

w i t h   t h e   p o w e r - t a k e - o f f   ( p t o )   s h a f t   b e t w e e n   a n  

a g r i c u l t u r a l   t r a c t o r   and  a  t o w e d   i m p l e m e n t .  

The  c u r r e n t   g e n e r a l   p r a c t i c e   i s   to   p r o v i d e   a  

g e n e r a l l y   c y l i n d r i c a l   s h i e l d   w h i c h   c o v e r s   m o s t   o f   t h e  

p t o   s h a f t ,   b u t   d o e s   n o t   e x t e n d   o v e r   t h e   c o u p l i n g s   a t  

i t s   e n d s   w h i c h   a r e   g u a r d e d   by  s h i e l d s   of  i n v e r t e d  

U - s h a p e   on  t h e   t r a c t o r   and  i m p l e m e n t .   Thus   t h e   p t o  

s y s t e m   i s   n o t   f u l l y   e n c l o s e d ,   and  a c c i d e n t s   o c c u r   f o r  

e x a m p l e   by  l o o s e   c l o t h i n g   f a l l i n g   t h r o u g h   a  g a p  
b e t w e e n   s h i e l d s   and  b e c o m i n g   c a u g h t .   A l s o ,   e x i s t i n g  

s h i e l d s   t e n d   to   b e c o m e   d a m a g e d   in   u s e ,   and  a r e  

f r e q u e n t l y   r e m o v e d   by  u s e r s .  

V a r i o u s   p r o p o s a l s   h a v e   b e e n   made  f o r   i m p r o v e d  

s a f e t y   g u a r d s .   R e f e r e n c e   i s   p a r t i c u l a r l y   made  to   t w o  

p r i o r   p r o p o s a l s .   In  G B - A - 7 9 9 , 4 0 2   t h e r e   i s   shown  a  

g u a r d   made  of   r e i n f o r c e d   f l e x i b l e   c o n v o l u t e d   t u b i n g ;  

h o w e v e r   t h i s   i s   n o t   t o t a l l y   e n c l o s e d   a t   i t s   e n d s ,   a n d  

no  p r o v i s i o n   i s   made  f o r   m i t i g a t i n g   w e a r   of   t h e   t u b i n g  

c a u s e d   by  i t s   r u b b i n g   on  t h e   r o t a t i n g   s h a f t .   F R - A -  

1 , 2 0 8 , 9 5 9   shows   a  g u a r d   w h i c h   c o m p l e t e l y   e n c l o s e s   t h e  

p t o   s h a f t   and  c o u p l i n g s ,   b u t   t h e   g u a r d   i s   r i g i d   and  a  

c o m p l e x   a r r a n g e m e n t   i s   r e q u i r e d   to   a l l o w   i t   to   f o l l o w  

m o v e m e n t   of  t h e   s h a f t   on  r e l a t i v e   t u r n i n g   b e t w e e n  

t h e   t r a c t o r   and  i m p l e m e n t .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e  

i s   p r o v i d e d   a  g u a r d   f o r   a  p o w e r   t r a n s m i s s i o n   s h a f t  

b e t w e e n   a  p r i m e   m o v e r   and  a  p o w e r e d   a c c e s s o r y   w h o s e  

o r i e n t a t i o n   w i t h   r e s p e c t   to  t h e   p r i m e   m o v e r   may  c h a n g e ,  

t h e   g u a r d   c o m p r i s i n g   a  f l e x i b l e   t u b u l a r   member   c a p a b l e  

o f  a x i a l   e x t e n s i o n   and  r e t r a c t i o n   and  c a p a b l e   o f  

a x i a l   b e n d i n g   b u t   r e s i s t a n t   to  r a d i a l   c o m p r e s s i o n ,   a n d  



c o u p l i n g   m e a n s   on  e a c h   end   o f   t h e   t u b u l a r   m e m b e r  

a d a p t e d   f o r   a t t a c h m e n t   t o  t h e   p r i m e   m o v e r   and   t h e  

a c c e s s o r y   r e s p e c t i v e l y ,   t h e   c o u p l i n g   m e a n s   when  s o  

a t t a c h e d   c a u s i n g   t h e   r o t a t i n g   p a r t s   to   be  t o t a l l y  

e n c l o s e d .  

The  t u b u l a r   member   i s   p r e f e r a b l y   o f   c o n v o l u t e d  

r u b b e r i s e d   c l o t h   r e i n f o r c e d   w i t h   s t e e l   w i r e .  

P r e f e r a b l y ,   a  b e a r i n g   m e a n s   i s   a r r a n g e d   b e t w e e n  

t h e   t u b u l a r   member   and   a  s h a f t   t h e r e t h r o u g h .   In  a  

p r e f e r r e d   f o r m   t h e   b e a r i n g   m e a n s   c o m p r i s e s   a  m e t a l   t u b e  

c a r r i e d   by  b e a r i n g s   a t   i t s   e n d s   j o u r n a l l e d   on  s a i d  

s h a f t .   As  an  a l t e r n a t i v e ,   b e a r i n g s   may  be  s e c u r e d   a t  

t h e   i n n e r m o s t   p o i n t s   of   t h e   c o n v o l u t i o n s   of  t h e   t u b u l a r  

m e m b e r .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d ,   by  way  o f   e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

F i g .   1  i s   a  d i a g r a m m a t i c   c r o s s - s e c t i o n   o f  

a p p a r a t u s   a c c o r d i n g   to   t h e   i n v e n t i o n ;   a n d  

F i g .   2  i s   a  s i m i l a r   v i e w   of  o n e  e n d   of   t h e  

a p p a r a t u s   i n   d i s a s s e m b l e d   c o n d i t i o n .  

R e f e r r i n g   to   F i g .   1,  a  t r a c t o r   10  h a s   a  s p l i n e d  

p o t   12  c o u p l e d   to   a  s p l i n e d   p o w e r   i n p u t   14  o f   a n  

i m p l e m e n t   16  v i a   a  p t o   s h a f t .   As  i s   c o n v e n t i o n a l ,  

t h e   p t o   s h a f t   c o m p r i s e s   t e l e s c o p i c   s h a f t   p a r t s   1 8 , 2 0  

and   u n i v e r s a l   j o i n t s   22 ,   t h e   p a r t s   1 8 , 2 0   b e i n g   t e l e s c o p i c  

to   a c c o m m o d a t e   r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   t r a c t o r  

10  and   i m p l e m e n t   16  when  t u r n i n g   or   t r a v e r s i n g   b u m p y  

g r o u n d .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   p t o   s h a f t  

1 8 - 2 2   i s   t o t a l l y   e n c l o s e d   by  a  g u a r d   c o m p r i s i n g   a  

f l e x i b l e   t u b e   24  and   q u i c k - r e l e a s e   end  c o u p l i n g s   2 6 .  

The  t u b e   24  i s   of  c o n v o l u t e d   f o r m ,   made  of  r u b b e r i s e d  

c l o t h   r e i n f o r c e d   w i t h   s t e e l   w i r e .   The  t u b e   24  i s  

c a p a b l e   of   b e n d i n g   in   any  d i r e c t i o n   and  of   e x t e n d i n g  

and   r e t r a c t i n g   i n  l e n g t h ,   b u t   i s   r e s i s t a n t   t o   i n w a r d  



d e f o r m a t i o n .  

As  b e s t   s e e n   in   F i g .   2,  t h e   end  c o u p l i n g s   26  

c o o p e r a t e   w i t h   p a r t - s p h e r i c a l   h o u s i n g s   28  s e c u r e d   t o  

t h e   t r a c t o r   and  i m p l e m e n t   in  p l a c e   of  t h e   c o n v e n t i o n a l  

i n v e r t e d - U   g u a r d s .   H o o k - s h a p e d   c l a m p s   30  c o o p e r a t e  

w i t h   a  r a i s e d   l i p   32  on  t h e   h o u s i n g   28  to   s e c u r e   t h e  

c o u p l i n g   26  in   p l a c e .   L a r g e r   c o u p l i n g s   may  be  u s e d ,  

f o r   e x a m p l e   w h e r e   an  o v e r - r u n   c l u t c h   i s   f i t t e d   a t   t h e  

p t o .  

R e t u r n i n g   to   F i g .   1,  a  m e t a l   t u b e   34  i s   f r e e l y  

r o t a t a b l e   on  t h e   p t o   s h a f t   p a r t   20  by  m e a n s   of  e n d  

b e a r i n g s   36.  T h u s ,   i f   t h e   f l e x i b l e   t u b e   24  i s   f o r c e d  

t o w a r d s   t h e   p t o   s h a f t ,   t h e   t u b e   24  w i l l   c o n t a c t   t h e  

m e t a l   t u b e   34  w h i c h   w i l l   s t a n d   s t a t i o n a r y   w h i l e   t h e  

s h a f t   1 8 , 2 0   r o t a t e s   w i t h i n   i t ;   t h i s   m i n i m i s e s   w e a r  

on  t h e   f l e x i b l e   t u b e   24.  As  an  a l t e r n a t i v e   ( n o t  

i l l u s t r a t e d ) ,   some  f o r m   of   b e a r i n g   s u r f a c e   c o u l d   b e  

f i t t e d   to   t h e   i n n e r   f a c e   of  t h e   t u b e ,   f o r   e x a m p l e   i n  

t h e   f o r m   of   b e a r i n g s   or   h a r d e n e d   r u b b e r   s e c u r e d   a t  

t h e   i n n e r   d i a m e t e r s   of  t h e   c o n v o l u t i o n s   ( in   p r a c t i c e ,  

t h e s e   n e e d   o n l y   be  p r o v i d e d   in   t h e   c e n t r a l   a r e a   of   t h e  

t u b e   2 4 ) ,   or  t h e   t u b e   24  i t s e l f   may  be  h a r d e n e d   i n  

t h i s   a r e a .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   g u a r d   of  t h e  

i n v e n t i o n   t o t a l l y   e n c l o s e s   t h e   p t o   m e c h a n i s m ,   a n d  

t h u s   m a k e s   i t   i m p o s s i b l e   f o r   a  p e r s o n   to   be  i n a d v e r t e n t l y  

c a u g h t   in   t h e   r o t a t i n g   p a r t s .  
The  g u a r d   h a s   o t h e r   a d v a n t a g e s :  

-  I t   c an   be  u s e d   in   a  s t a n d a r d   fo rm  w i t h   t r a n s -  

m i s s i o n s   of  d i f f e r e n t   l e n g t h s  

-  On ly   one  g u a r d   p e r   t r a c t o r   i s   n e e d e d ,   r a t h e r  

t h a n   one  p e r   i m p l e m e n t  

-  The  g u a r d   i s   e a s i l y   o p e n e d   f o r   l u b r i c a t i o n   a n d  

m a i n t e n a n c e .  

A l t h o u g h   d e s c r i b e d   w i t h   r e f e r e n c e   to   t r a c t o r /  

i m p l e m e n t   p t o ' s ,   t h e   p r e s e n t   i n v e n t i o n   can   be  u s e d   w i t h  

o t h e r   f o r m s   of  m a c h i n e r y .  



1.  A  g u a r d   f o r   p o w e r   t r a n s m i s s i o n   s h a f t   ( 1 8 , 2 0 )  

b e t w e e n   a  p r i m e   m o v e r   (10)  and  a  p o w e r e d   a c c e s s o r y  
(16)  w h o s e   o r i e n t a t i o n   w i t h   r e s p e c t   to  t h e   p r i m e  

m o v e r   may  c h a n g e , t h e   g u a r d   c o m p r i s i n g   a  f l e x i b l e  

t u b u l a r   m e m b e r   ( 2 4 ) ,   c h a r a c t e r i s e d  i n  t h a t   t h e   t u b u l a r  

member   (24)  i s   c a p a b l e   o f   a x i a l   e x t e n s i o n   and  r e t r a c t i o n  

and   of   a x i a l   b e n d i n g   b u t   r e s i s t a n t   to   r a d i a l   c o m p r e s s i o n ,  

and   in   t h a t   t h e   t u b u l a r   member   (24)  i s   p r o v i d e d   a t  

e a c h   end  w i t h   c o u p l i n g   m e a n s   ( 2 6 , 3 0 )   a d a p t e d   f o r  

a t t a c h m e n t   to   t h e   p r i m e   m o v e r   and  a c c e s s o r y ,   r e s p e c t i v e l y ,  

t h e   c o u p l i n g   m e a n s   ( 2 6 , 3 0 )   when  so  a t t a c h e d   c a u s i n g   t h e  

r o t a t i n g   p a r t s   ( 1 2 , 1 4 , 1 8 , 2 0 , 2 2 )   to   be  t o t a l l y   e n c l o s e d .  

2.  The  g u a r d   of  c l a i m   1,  in   w h i c h   t h e   t u b u l a r  

m e m b e r   (24)  i s   of  c o n v o l u t e d   r u b b e r i s e d   c l o t h   r e i n f o r c e d  

w i t h   s t e e l   w i r e .  

3.  The  g u a r d   o f   c l a i m   1  or   c l a i m   2,  i n c l u d i n g   a  

b e a r i n g   m e a n s   ( 3 4 , 3 6 )   w i t h i n   t h e   t u b u l a r   member   ( 2 4 )  

f o r   e n g a g e m e n t   w i t h   t h e   s h a f t   ( 1 8 , 2 0 )   when  t h e   t u b u l a r  

m e m b e r   (24)  u n d e r g o e s   a x i a l   b e n d i n g .  

4.  The  g u a r d   o f   c l a i m   3,  in  w h i c h   t h e   b e a r i n g   m e a n s  

c o m p r i s e s   a  m e t a l   t u b e   (34)  c a r r i e d   by  b e a r i n g s   ( 3 6 )  

a t   i t s   e n d s   j o u r n a l l e d   on  s a i d   s h a f t   ( 1 8 , 2 0 ) .  
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